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FIELD OF THE INVENTION 

This invention relates to methods and systems for in silica or bioinformatic 
modeling of cellular metabolism. More specifically, although not exclusively, this 
invention relates to a framework of models and methods that improve upon flux balance 
analysis (FBA) models through incorporation of particular constraints. These constraints 
incorporate, without limitation, qualitative kinetic information, qualitative regulatory 
information, and/or DNA microarray experimental data. Further, the present invention 
relates to solving various metabolic problems using particular computational procedures. 

BACKGROUND OF THE INVENTION 

Metabolic pathway engineering has attracted significant interest in recent years 
catalyzed by the rapidly increasing number of sequenced microbial genes. As of January 
2001, over fifty microbial genomes were completely sequenced. Bioinformatic tools have 
allowed the functional assignment of 45 to 80 % of their coding regions. E. Pcnnisi, 
Science 277, 1432 (1997). This newly acquired information is used in conjunction with 
microbial mathematical models to calculate the response of metabolic networks after gene 
knockouts or additions. For example, such information was used to increase ethanol 
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